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Th'-^- privseni; inver;tlon relatey to a fo^J. a^sseinblv fo;; ;.i 

fiv::;t. i:Uppc-,!;t plate, a iv^cond suppo.i:.t piate, a pluxalJ.v.Y of ;eu<^^l 

a pli.i ra 1 .;. y C:f g-^ld'- ;:ube:^- .So.;;- coxxX.Lol ro^is -^hat oxter;.d t.j:oir^ 
the fi:P;t to tho aeco-id ivtppor;;. plate, and plu.>:ality o.f <jpra.3darsp 
.:^t:t.a.aooa ao a:^ v.p ftoM the foel ro^;a arsd guide tab« at |v.>:e*vterra.UAod 
a,:..-:;.:.ar.:.cea r?:oj;; o.:;^ •■iir-othe.i:, tt;o guid';:- :;ubaiv; beinp of tbe tvpo that, 
viewed .ir; at le:^.;;et o.ae oroaa seetiotL. pbat porpant; iculax' to 
d.i,reotlen o.t the f::.;a.I a?.?ee-.ib;i:y ' « raain ej^tpr-oion, has eai.i;er.iLbalI v th« 
«a.t:.e per;U?:ete.;:- a?.^ tha fiiel rota aiva aaid first -upport p,i.ate tiav.i.aq a 
.tlurab^.ty ;-:f tntooqb holea, diirian;^- 1 or;.ed for rpoelv.ir.,:;T control toda of 
a d.i.ta:aaio:n io..u:.:h that tte ooY-trol roda are a-.utabte fox- lo.«ertioa 
a aid type of gaida tabe, 

F.:.aa.?\f:: 1 yViO^'/a la. ;vo]:;o;naPia repreaent/itloa C:na exei^iple of a 
:;a:av.;.oatly h.ar:vwn fuel aaae;;?bly 10 to.$. a preeau.s; i sed x^at^-r nucle.?.i r 
ra:aetor. -rba ti;el a-^ae^i-bly 10 aomprlaea a piuraj.i.ty of foel roda 3.2 
■tiai a plaraPtty of guiae tubee it for eoutroi rods. The guide r;.;bas 

at a fiaad i.e. a bit:-;t tupporv. plate IH end irs a aecovid support 
plate >tP Thi.;e, the g^aa•t:■ ;;.abe;-; l}i eateud froiu the tlrao aaapxap: 
■;>late la to t.fa- saooad ao:ppart P,lei-.e 2Ca Tha bael. aaaerr^bly 10 la 
ravra-ably ;?rra:-:g-d ve.t^ttaal ly . la tb:i.:.: caaa, tba li.rei; ai.ap>ari; o.:.c.:;ax 
.b< ua::;aT.b/ aalled r.ha toy pie to and the aecoad aupporc plat a 10 i« 

r^a-i-b-;::.;: itje j:^^ an x --^a:.::-:;; p;jgi;;?t:i'>a ir; tt<;: .p>:r-siaa t.-hxt . 



pliiiality c.i: spreaders le, v^h-.cb. a-;e arrarpi^^d so as to hole the fuel 

^-^^^-^ g\t;te tubei. Ih; .-it prede^erriu.ned :Jl.>jt,ar-ce ttom or-e 

a;-:ov:.hfcr. ^rhe fo-1 a;^:;ee:;;:bl y 10 can. also Iricltde a oecor-d shlonqav.ed 
<v:le;:f;ent , 6 .a,, e ;v;;-,callad ln;vtvtam.-;vl;at.:.on tube 14. Thi-o, the fuel 
•:::;-.e;ubi y 10 i-;^ held hogether b!-:twe<-^b the firyt '.uj/pport plate 1^1 ai;.d 
the aeconb >e t plata 20 in that the g-tlde tube>.; j,3 are f.i,xyd.lv 
er-aneed Ir aal.d plc^taa 1;?, 20.. Hoteovet , tit- fuel aiLiyetibiy 10 ia- 
h:-ld together with the help or the spr;\:adera Id. ^rhe firsc s\.ipport 
plapii la i-iado wl.bO titroirph liolee 10 iln Figi-re 1, atch a r.hxotqb 
hole 11* le Irdioatad by a d,;u;heq lln-b at poaitloay wher^: the auldo 
tube 10 10 ariariged, Ihi-: r;:ro5.r:e that ;.:ortrol rods can be inserted 
■ Tito uha pu.ide tabee 13 throuph the firs.st s-uppott plate 10, Soch 
-^-^''■■^■o- oops ce;b.ato •■jr; .iboorber, typically boroa, which ab«orba 
ae':troi-;s. By absorbii-g r-ettioay, it lo poasibla ro reduce the huclear 
i;:Mr;:txon li'; tb?-; i>^:aotor. Thus, t>ie auclear reaction in a au.oieei 
reactce:- caa b;- rod.::.;c:ed or andeci: erOiirely by itoertir:g hhe c:orh;.rol 
rodo into Lhe aaide tuboa 10 hbretgh the above-iae-; tioru-d holes 10 in 
■ihe bir«t support plate 10, Pa ^r:.eot.lb.aed above ^ the first suopc:rt 
plare 10 ia ua^ially a tcp plare air-p. la rhio oa^.^a, the cc:-tral rodo 
are laeorr.ed inco tit- fuel e::;aembl.y froiS above. There ara nuclear 
reao i:.or;i v-b.th va,rloi.ia typeo or oo/rOrol rods. The preaer^t inoeotion 

- ^■■^^^^^ 'jraeocb.y 10 trsat deolgaed for relativaly riarrov^ 
coatrol rods, ol such dliae- -a j.oo;.; that uhey can be l:;iwered lute ouide 



having a-i oute-: dirnerw:;:.;-.;;-;. t.hat essentia i ly coire;-:po.nd;v ;:o 
v.he fMjter d.i.isen;:;i;;;n^! cf i.ae foel rods 12, 

t:.i-l hG^■i(■::^^bl.y 10 caxx hav^: various -ui-i^hori;; of fueJ, rods 12 and qoidn 
;;.iu::o J. v. lo :.r;o oK-b;-:d.hnorir: show;:!, tde spro&dor arvd v.hus the ruol 

a-KO-rnbly 10, ha:: iSA collo 17, througd whioh Idiel rods 12, guide 

;-t;ier elv.O:er;.::;^ coo eoter:d. Figure .2 showo i.hot tde tuel 
.^::-:e:-::Tfibiy iO h:;::.- a cao.;-.r:-^ li y pi^scad io- tr urr:.ao.:-.arioa tube l^K Ti-a ueil;- 
I"' IO.;; una vari.oou :0;ouyav.od eietnersts ai;-: aasaotia llv of the sovfO; 
f:.ioo-o T.a;i.;v ^aoaaa ti-=at tde guide tuboa 13 have ar; oiitar dlasioter that 
!:u-:aeot Loi ly c;: rreyoouay ly.; the aute.-; d.UuTiov.yr ;:;f tha .iual rods liy 
i:uo t\;al ao::;e:;-toi.y 10 shovvo. ir^ Figora 2 tes 24 guide t.oh;ea 13 lo.-: 
ooairrol rediv. The;^;o goi da Ouboa l;'; era f.ua-d in the bottoin plate 20 
auo in the top yia-to IH a ooj-;ventiouai .iviannei- , 

ii: atouid be oo-.av.od oi;t that, ror the sako oh si;vipl ioity . tdie 
i:uel rodu an- r^ot abovo: i.o. Faaura 2.. Hovevar, tijo tael rod" 11 are 
p.:u>o;arabIy arrar:god in al.:., c:r at least .naet, of ube a--vaay cal.la it? 
aOo-a- : in tO.qore t .. 

i^ijon the noala.-or raaotor is in oper-rLioa, the iuoi rods i2 ate 
oooleo by a s:ooi:HUt, os:iaiiy/ v^alaty v-trich lioas itrougb id^e t\aai 
as-:o.;i;hly 10, typo,oa.bly ttoi;: botuoiii i:.o top.. The coolaut can :-siso fi.oo 
upoard :d.rc!igh the acidc rubas iO, this vay, the apaary t. baa,:. at 
'■■aoiaaa ^o;oaaa.^; a raaaaroaoe ayeinct tViO concro.l xoda, ^^JOea tba 
latOar ape ioaorec critc toe yoide tabea bb This rasaataaoe oacced dv 



t;v- coolai-;X helps a-ivox-e tnav. the ceritx'ol rode will not. dxop too 
e-iieklv Ivito th.i: gue.de tobeo l:*. The fuel aoseinbly 10 i« o :ih I v held 
■^-^ >>h-5ev.: eo ;;.-e tioele-at: reactor in that the bor.to.;;? plete 10 reoto or 
a. lovyo^r oup;:-ox-t ourteee .ei:v:.; the f^/iol c:. :? e 0:-:e:; i y 10 is provided v^/ith o 
r;e;l:.i.ent ir^oeriO 1 •! wxei.ch re;v;to ageing;!;. ■.•pper yirs^port eiLj; :i: eoe 
oitvialod aheve the t:,;el aoaesafcd.y 10, therohy exertrne a dov^^ViWc^rd 
to - 0:0 ee ;l;;e ;h,;e;l aasar^^bly iO., Th-i? fuel reds 12, the yi.bde tr.boa 13, 
t}>e spreader;-. Ih, and ether pert a included l.o. the ibiei. ci8oerr:.b,l v h.; 
'^''^■■■V i-s :^xi.::r:;rtc:.ctured i-iv ^•■a xmo:..;-^ ruaterra:ic; tear, a.-.;^: oi;.ttebh^ for bhe 
Mex£o;.eidr::;:;-s Ir wjiei.ch the foej. aAa^errbly 10 in: nsod, .t^b;r ee:axaple, «cu.d 
fnet.: ,r ,i .1 :i;.a y ';:e-: ci 1 r ooo: .i ux^ e 1 1 c;v . 

The cpxade bobee 1 ^ cortri ::;U!;e to the .rigidity of the lael 
:-n-oer;b.b.y be Ttro .fuel lodo b;: also ooniributa to a oertern e.r:teet to 
the id.;.ty of the f!.;e.;. aoaeinoly 10. The oo:>b.>; Ibut ran o.f the Tael 
.;a>ba b^; to the r.i.gx:;;ity varhee vrtt.i:; the tlms-: darlriq wh.b-.:t the .fixel 
a,-eo-;'ebiy hi fe:.-> .t-ef-U;. <i ■er.-.xxyied rr. e Xii; 1 e e .;■ re.;v;b:.or that .i.ii. In 
eyex-atlen.. Thr;v .to do.a. In pert, to the l-seb th.at the .fuel aaeefably 
^•^■^ ea.bb-::ted to povvo.rfu.l .aautror 1 x.r.;^ diaf roe. wh.e.u the ru.i.clear 
.-.eaebor xo xri eoerav.ron. Th.b.-: aT.feov.e the earroixe co!X:ponax^.r ;v that are 
pex.b of th;e fxiel e.eoe~T..e.y be Ttv.: ruel redo 12 are oaually teJd .xa 
p.b-5oe In the epread:-?x-« 10 v.u.ti; thfi: heio oi: realiienf oleK-er^te (nor 
yhovxn} , vnUcb h;:dd .:x f-.^el red 11 Head rxr a eel I H li^ tlxe ao.i:e«dex- 
If, Tbeea ri^elbxent elexrar r.o tex;d to l.oea a eerterr amount of their 
xe-:e.i lrax;.ea, .I,;-., they aofv.erc t.be lox-ger rhe trvfl aeee;!bd,y 10 is 



ij.--:-::v.5 ! s.:; c.p;-:X(-r::i reacv;-;; .. A:^. a r^--:^;■■-U. t > tb.*v cc^ntrlbutlor:! ox the 
f:o.'v-I rc^cij; ].;; t.o the riaialty ox thi-i fuel as;si-:nibly 10 can be reduced 

Vvber.:. the ;.:;;ati-:.;;ial ;;.n l.he vat io^J;-: cof;:t<>rierits> of the ftel 

aase:-b;J y 10 , t :tobjacted bo .:h:; ::::a:-.;.i.-i.t ion by ■■siratstitsy. vvto.-ob. t^ctustj; 
Oi ; rJ, i-ig operabiori ox tbo r!.o:::.j.t;--.i,r roactor, v.Vilv; .viater tel , av;d thus 
v.nat;-t oc--upot:..;?;:t^.;., tenos to Incroaiio in yj, ao.. Tbus, the vJS-'-=-^-i« to ho a ,Ij 
also teod tt gro<^/, i-vbo.ch. ii-ea.aa;, iV; turTi, that the oa;;.iro boel 
a :-;55t;r!;bi y id bOr-dr^ to bo;,:0:t«;: lorieex ooe.;. t.1.;:;;o. Hevvevor , trie lh.t-.tl 
••e:.;ao,;r;tbi.y 10 ■.pvu.aily teid tn plaoa bou^^-eori ai's upper ar;d a lov;^:.t 
auppott c;iita-:::a,. la; aheold a.l«o be ::i>ted thait bb« aeyxlient peant: 24, 
vdxxoh ;:.a lioxitally atbaated aooof. iho aop pla.be IS, sub-:ecbed be 
lea a ae^bv.a:::•■l :;:.ad.l.at 1 or\ xha.^ other part;-: ob tb.« fuel aaaerublv 10. 
^■■■^■^^■••^^■---^^^ o'^ tiata, bbo .taaalxetd Kioana 14 aa aet axtoctod a$ xaocd bv 
the :;etParo.a radA.atboa a-.:;d, bhaa,. daea a.ob bead bo aofien to a 
paat.i,calarly o;;eat da-.p;oe > htrate the tpaalie.i;:t iTsaaaa 1-4 oaert a 
do-aawaro a-ta -tsLLre or- the xaad asae;ably 10 apd a.irico the tuel aeyen^bl v 
10 r;aa a teodertcy to x-aaroay-: In alao.. bdere i.a a raab bhat the fuel 
aa:::e;nr;.:. y p;} vd 1 .1 boco;te bllboO or bent ovea tartir. .A bee.;;, fnel 
aaaeaibly 1.0 car^ .a.leo afxeob obbar -nearby fuel aaaesiblaea 10 i.e. a 
ae;.:laa.r reactor, ao ttiai: a c:ertain poxtao.a of the xuel asaejablaea 10 
la tf'ie nuclear reactor a.h.aO deceaileo be.ac ox tilted ooea 0.i.aie, Ouch 

c.a ;.;.;ai a a acuta.;, .lea 10 aaa aeOtt:;-.; the pettomnuce of rb.e a.;.;r0.5;:a;;: 
roacxor ana even lat^d to crack tor:a.ab.t;--.a Ir^ the X:.;.ef :i:odt: 10, 



SU^:#-iAFlY OF THE I^^V£^^T XO^^ 

The objivC'-;. oi i.he p.;;es:-jr;t ir-ve iy to iini-v-ro^e the: ri'TU?^'"^/' 
" f a;>:-:;4;;;xT: i y o i: vhi^ -vyp!;; n-enti Ou-i-c; at. the outset.,, ir; ord'-n: to 
p, vent the f-;;.fih. ay:-.:ei-:.h.).y .fro.ir; be;.:0;rai..;::g bej:-t "r tl.l.ted. 

^rhxp obiect la .?.:.€ rhev<::-d wlt.>? the .tuel s ;v y i-:;:c;b I y decrc.;. ibi^d et tho 
oi.;t:-?ei.:.. whlor; is oh.;5.j:.;:cte.r 1 :\:-d by the tact tnet the iuei c;s?.^err:.bl y 
lncl:.;de:v: at ,i.!-:.-;,:=}t or,;e ;.vt ifr.o;:.--0.e vvXi-iraiii- rh , Vvbich e.;pr€:r;ds tbvpra t.b-\: 
.tlrtv. c:;upi:vo.i:h !:::.Uite to ph.p :-.pcor.L.d ivapport plate ar.d w^lch ha;-; -a 
per.t.;-;eter, y i e-.v:.v d h.- the i-i.bcve->ne?:tipned ero:i:t< Peer. .-.o;:; , tri^-rt .-.p 
p,pprei-.::Lph;iy .Iprge?: then ;:ho .^i.bC:vP";T:pntioi.:e.d p^srijnetpr of t>:e c^bove- 
iTiPntivnepi cjiuple lub-^z or: pppI j;pdp. 

Fp.;.v.:.ding tt;p tppl .p^.u-endvl y w.l.tb ono pr j:;;ore poph p t itfe.ainp 
Pi.e;:V:P:ts a P.-.:;p.-ir.;.cp.n:t ly iviprp r.-.gpd design. To. th.i.p :v.-!y, the 

:.'.ep.bf^:f;oy :i:or pgp tpe.t pppei;;bly t.o hiey-d pr becoine: ti.;.ted i;v .i::s^:'j.ucpd, 
go:,:h .-i ;;:.o.rp rigid .ti.iel appeic-bly cat -slpo be uped tp coaeter be?;di::g 
;:r POP peppdi.pg rgel PG;ppr;:.h1. i?^:>> ir; .:•! jhjel eo.J:e:. thi.:.e, .^.p e fuel opre 
thet «lrn:ady coi'dpirp.-: bornt Ad.iel :^:;ve;n.b,l ie??; one or ino-ir p buel 
pepepd/.Iie.y c^^sri bp .repi.eepd wj.th ruel v-pepyi&d lep I.p apcordance w.: th 
;di.;.p ,i. ;vvP.:vt .1 or- - In pppp vvey, :^ihd.;. t iopel bend I Jivr i of the fuel 
.^s;^;:.-:pf;i.bl .1 ee pj-eee.r.d in. v.hp id.i.el -poivp j,p eppytered , Tjjp fr.iel :ss;;p..;?;;y;] v 
L'-; ecpo.;-de::pe wttb t.P.;:.p .t ■ p-eat ier; cp.p alee artect «>.irrour!d.iria fppl 
ppep-abllep po thpp tbp J.^ittpr are s trp .tghp<ppeb te a cex-tair; extenr. 

h; s ;:da;;oe with ,,;ip ei:i:ned.;.r;^f::0.y or the 1 ■ ■ ve- ;t.tov;.,: the toel 
aaeP:i:.bly ponto.i.op ■;: ;;ou;:plity ot the ebe-p---)v;eiitlpned PtLrfeplho 



as;;:e;:vtly yurthet ,;.r;c reayes tiv:- .■. xgld i t y of th<^ fue.l. :3:i;o<;;jubly , 

In an.oth.<v-r ei!ir;od.;..;xe;-t ;::r tlv;^ i nver;t;;. the &bov<?--ruenv. lon5::d 
rf er-ii tvy eler;:er:.i-. i:v.:l,iow. ;:1akiv;g the ^tif isrr-; i.ng -iji e-i-er-t. hollow 
p.;: od:.u-.:e:>; yijc-d rly i -j i LV; without r equi..!. hoq yo irsuch 5i\ai-.«rial for the 
I. i t r. en.-.ng el 'lune - • t . 

A.:.:;.;-.: rd.;. r;g Ko asu;t;:i.i.:.y ■a^ibodirvi.eut of tbt}; i.--;veD.ti..ori,. t.h--:: above- 
iuOTiV. loned ati ;f; f erdrsg •■vieinontj a;.^ -lewi^d ir.: aaid cro;vs s-^-^ctioTU baa 
po;dv'<y:::; :a.l o-v-.4}-y perurm: ex: liae. .P:.;r s;aai:;;:d.e , ■vha st..i.r t:i:;v;. ag ala-aova: 
■va-; bo r r.U:;og:. J.a r or aqgare. Th;;.;v ^tidci-ja the stifteninq eleineT^t 
relatlvaly 0:-^ay to a;;-.;;o.nao in -a t:.:.o]. ayooinol y , 

la aaoLhet e;:^t-od ;dni.^:o.t or tae "ii-sve;:ytiori, the above -jsentioi-ad 
aiti frenitig eloiaont, aa vio-ved ir-; v.t-e abovo-anerstaoi-ied croa:o saoiai.or; , 
irat a c i. r:;.:o.la.:; o^Jter partJiieter l/ia-e, :;h.-c.b. a circol.at at it fear: -g 
elerna::o.t hat good ragadaty and rho aa;rie ■rlgi.daty varaot;-- her^d ir:^, 
ox. reatao.as , 

:ia:. yet a;o:;-d.ti-: ?;■ er;:bodaTueni: of t.b>-: i-iaairt 1 or;/ the a ;;;ove~i;-.e:' :.t.r on-:;d 
or bfda;ab:;a; elsN^a.-arr haa a par .rine ror thal..^ v.i.e-aad in th«: above- 
.oaaticaiaq croaa aeotie.ay hea «t as^:a.at twice the poriyaater or one of 
v'irr aaav•:^-aa"raa■:.a:ard .■aart aoo.a., Sacr: a diaieasaoa oa trie ::;arr of tar: 
::r;abtter-:lnp elaaioat oo: :.trib-.::tes vrr cr:«;: rigadi.ty, 

Aocordiag to a-arthtra 0;::a;<a;i:i.!ara-a;. o.t aha i.aaent:i o;"w rr:a y t t .o;a a:a:c:; 
oaeitonr bar :v; garr;:;e;a;: >; tb.:;:t. ee "a.rav;ed ir;. aaad o:?:oa« aeorioaj, i.e at 
leaal. three taaraa the per iiaate.:; at the above "iaent toned faal redo. Bv 



l .:vv :.ea:>;:.:.:o tnt: tt.:.::;ie;;.;v ;.;;:0:-;. or the o V. r f enir^g e i ero,er;. i; , adai i.;.,ions-i 1 ly 

■:-ent;i.oned y 1 1 f fe; ;A.ny eler;:e:n::.. i,:^ hollov: and is: ii-rrariqed ir; ^uch ^5 
p:;.>^i..i.t:.i io, the fd't.-:.]. a t eri-bl y L;;;:;t ;.t tncoTapassie.s .-.it l:.-,;a«t one 
pttitton A.r.;. the to?:d. ay t5:^::tdlv" t'-vxc i <v d-V:;viq;v-.?d to reeeivt at least 
one tojtr.:t.;l tbint is ln^~ertod. into db.:-.? fuod. «aafi:;:;:blv i'.hrO'.-ab o;-so 

of tbt above--:^:e:vi;.i.oj-H-.id ohtougb boles ir- the iiiLat a\:pport p.l.ate. 
dl-us, t;-:e eti. f feo;;.ag ele;:;ior;r c^;J!': be arranged i.x;, -^.i coer. tol >:t;d 
posiv. 1C:0. vd.thoi.it h.;...r;do;;d. tbo c:0:drol ted bpo.ni teivxrio Its lunctioo 

Atcotdlng to ai'i:-.d.bf:: ■;■ ?-:Pd>oPlt:e.tl-. of rd-e .i.n.ve:-^t.lo.ay at lea.st one 
i: ;; the abooe-tno; -t :b.:r:Od q^M-u:: ttbes Is a.::ta;:;ged In tbe at i .i; ter;.l • 
■■.;d e;nerPv .. Tbue,- hbv: stitferd.r;g eleii-ent eacotip&sees che gtide v.^be , 
Tf;i.:.s, ;..h-i;- g:,;..die tote caa be .i'.e!:ai)::ed ar-d ;;.t tan be dir!:.ens ioriet for 
?:tf to 1 tg a oootrol lv\ tb.l:-? Pay,, pioyei-^erp-; of the ootttol. tod 

.d:ott the gtd.de r.pbe ti.t.. ef.i:ected by hns;: st.;,rlentTig e:.leraent, 

dtoordt ■ -g to at. advarht-'teous eixdx-dijserit of Id'-e invention,- the 
ttel, asftertb.ly d-t haa ;-d .;. f i:en..htg elejaer-ts. fjitttg a plursl ;,ty of 
sttridt-iiia;:! e.Uttet 1 1 p.todt;oes addtt i.onaily .litprcved riodditv in the 
f MC:.;. aote.;;:bly , 

docotdinp v.o etiOidLOt einbodbiixent ei; i.he i nveri tioj-p id-o tael 
eteer;dtly has a-:; osto- ■ t.:.a 1 1 y ;:::v:Ctar5e ::d.ar oate.?: liraits as v.i.&wed It v.h 
tPo ;o - ":.e.a;;. toted sr'.a::a at' d. loo , oad it dodi::a\;a a OOT-P.oa .: io>;g ;f.;tda sal 
i-Ltitj the d..-.ti.a.aoe betW5::on th«- above-ruerit.i.oned ttlfhei'n.ng ol!i:;vieritt 



:-:r;d tho.: ciose^x. c:.;rner in yjub :itov<};~;-\en-:.ior;.-$d zect'Sr\.:v:d.a.x. outer liri\Iv. 
belnq than tJ-^-.: ■■iiyt-^nce bet.ween tb.--? stifl-e-'lng ndoiaent and the 

doo .;.C:0.r.;vi cer-trai lon-:":i i ^.udiual o-xis. In ouhs,;; v^orcis-;^ this jnean:^ 

:..t:=U. t):B I; 1 1 tenir-q vJ.e;.ae:;t .U; placed :i:-elat.-."ely :;:loKe to orii-: ooriter 
ot One £u oooeK:bl y , l^hio. pro video s ):>artlcul?.5rj.y aclvaooageoo-; 

it ii::nii:i.-;; or th::-: riioi a5:>e;:;-b3.y. 

oocovoino v.o aooutv:- e;;!t:od oinoot or. utiO invent;;. on^ the Obovo- 

;vt iorovd o t .:.t.tor.o. rig o.l.v:::c;or:l io hollow and is arranqfed in ooch a 
pool t ion j.:- tr;o i;.:.ol :!ii}.f}^y;m>l ■■/ toat .■.t f;:n::c^--po oaeo at ieoiot ovuv 
oootooi ;:::oO. po;-;ltion on the luol o&oo-T;VVj. y that io designed to reoeivo 

c:^•::vtr;,■:l :;od thot jo; ir:t:.or t --id ioto the tosid. a^soeis-bly to:!;oo:oh one ol 
too :.toovo-r!oo;:.tion:r-o ■.-..Orontih hoio:-- In trio Itirat s..^pport plate, tnio ot 
loaot o-iO c:oot roJ, rod po^>.rt;•.o.a being oitn^.sted oioo6.t to one ot tho 
oorrntr:-:: j.n v.t:o iuol a ;-.o.-.;ri.0 1 y toao. any other oontrol. rod pOc.t;:.t;i.-.)n 
doirrn^o by tOa abovo-ir;:e;r^-.iono:;; tr:r--.n;igh holea in th:a hlri^-t ;^u::pport 
pi;oo;n Thio ovaano that the oOifferOnp eleirsent is orionqed fto aa to 
or;ao;:p;on::a the controi tti.i^:p va arranged c:l;:;waa to a oo.£:r:ei- in the 

iu-ol ;^o-.;8eribiy V Tnn:v, v.r-o :^:;t.i i tan.l rig aioii-er-t al.l.owa a Oontroi .rc^d to 
bd inoertfnl therein ^d:. the ytaao toine that tint stifrerilnq ale-ner-t io 
a;:.taatod nooo; o-n-.: oc:r'nt.n;o vdiooh nrovldeo i;n;;rnaood riahoi :oo ot too 
iiioi f.nvOe.obio, 

BPIKF DH:::othhP-rTOt; OF THE DhAhlNtSS 

Idn;.;- proaoni-. looootron VvldJ. n;:-v:.- he eoplalned sta.a;npl:-.i;rv 
on<t-o;d ;■ ;-:o:-:- 1 a ar;0 wat)'; ;;ororonoa to the o.oao.;;nj;.!nvi.no d.;- av/inoa , 



i::T:;:.V;-n fuel .;-;.;G;::e;r:;:; J. y tor a prf-.vssi-r.;. z^-id witer n-aclear re>-ici.or, 

d.i recti or- of tb.fr: f-.:s::J. ay^Siir^bly ir- iriqore J, 

HMaore ?.>ho\./;^ ;yc}:U:,::n-;-;t.i:-; i:or.ir: ;^;;:.de v.i5-:w of a ioel ay.:-.;eipblv 
acr.:o.rdi.r;g to the :;>.;; x ver; t..i.O;'; , 

t^lgure A ■•hovvvv .In ;M:fi:en-:-v; 1. i o: lorii-. a c.j:o^};i: ^ect.ioo. in tr-e 
d i T.eci. ,t>-B of rVie i n:-;! as;-.!or;:.;>l v i^': f.i.anx:e 3, 

Fvjur ':t--8 iO:;.;-;v; In ■n:::he.;r;.;-:.v.ic fo.-:;;;; sliTdlar c:ro;-:s.; iv-^cfioi-;: i-io iy; 
figure -^i of v,-:: r i ous eT;iboofjaer.iV..s o.f the prei^e-it i ;:!veT;l-. .-.on, 
DEmiLED DESCFhrPTIOM OF EMBODIHEHTS OF THIS IMVlJ^TIO^s 

o.:-; ;.ifts.<--.n:ibed etove. Ff qLLri-is 1 ano > shew i:;ne eKai;rip.l>\: :-.::f --i. 
p.;:f:vio\;.i;f y hriowr- f-.iel s:;;fte;;ibly 1 0 for a p.>:eft?iL.;.ri ^ed w^r.er nucleoi 
■r.'ec:.':;;';.;. c.^';; , 

o"-nod.n:.\er:;t of th^;. nre;:ii^:o.t fn.ver.iv: ion wif], ■■sow be de..^;cr ibed,. 
w.i.th ,rete ;.e: :ce to Ficn;±i-: f ;::r.;d Finure 4, The fuel ai-seaibfv 10 
c:o-uprl >.?es a f i..-:0:t ::\\i.ppo--t plate lb, a ftec:or;d ,-:upport f-.lot^-? 20, a 
p.bo,s:ehlty of fuel rod::-: 1.1, :■: nl u.ral ity of quid:-? tubes 11 for oonf;.-ol 
.rode, eud a pi o..;.al. .Uy of ep.reade::e 16, The guide r.uboe 13 eeter;d f.rorf:. 
tbe fi-nit .<;.-np;:.?:t p^leto .10 to the li^iioo-id support, plaiv^ fO and :xze 
fl.;:-;edly arrarig-sd ir: ee;. d a;..ipp.ort plai.fvy b3> 2.0, Tha anide tube a Ij 

a. -.o of tr;e type that, lb v.-.avad .ba a oreea cveetipn thai: la 

f e.rper;d..:.:vu.:.a:; to tn-: pooo": O.;; ;:-eotloa at ooooer;t of tha fuol aaearubfv 10 

b. v..p.. < Ir- the oroaa aa^:::r. b-r: .aiy.- wo In hapu.ra 4), haa aaaant ial ]..y ir.ae 



p^::;;:.= .;ni;:r:v;;: - he r rods 12. T;ie f;,r;.vr yuppo -i t plate ha:^- s 

f:vU.;r al.i.ty of tbrouah hol^-s 1-:% ■:„••?>: are dirner-siot-ed to recelv'^:' 
COru.;:,::/: ;;f rrch d sreDr-l OV; l\\a.t they iSxe aiiapted to de.i..::;.o 

:l.x^:rie'■:::.(::d :lnt;:: .-jaxd -y/v-'e or quidi-: ;:^ibe 13, 

tn^.-: x;..:.ol asooisblv 3,0 i;?;,;] y.des r Iqa;>t o;v- stlfreninq eloirio^t 
1-iO, In the e:i:.bod.i.:!;e::;; -stover- .i.n ^i.-.;;.! rey; and 4, th.« fuel atsesablv 10 
four lolrfe;: jOig i.d:..:vr-<v-uv.;v ?0. Tho:v:e :• Id. f ll.urrnq element 00 s-:rrerid 
fror,: tl:e first su;:-!;;;;: rt plate 10 to tb.^-: ^i^conci support plate 10 and 
a:.o fixed yeld a;.;nporr. p 1 a v. u i-; Ik, to, l-foraover, the^iio 
sti Ktvo-irp: ele.ir;an:-.K 10 ;;:u-; .^i ;:-err.;-:ei:.er, as viewed Ir- rhe c.roi^;?3 
ee^d. ion an In Flgu.i.(:: 4, tb.at Ik cou;>iderabl v larger rhar; tne 
d-a-r:n:.';;- or che uiOi.de tnl.;es I.:-;, -or or r.he rijei reds 12, 

It st;a:.;.ld V;e pole lord ant id-a;;. , fcev tha nabs:: ot clarity, cne 
opresde.;. e^;: o-.: 1'/ ..-ivo -orr .i.ii ;-,b.a aarae raannqj:- in Flpures 4 to 1 an 
ir: Fiaare 1, lu praotlr-e, or e::n.:irae, the npreadera 10 ii-oad. be adapted 
to pnoelon spaoa ifo-; tb;.: yti Pfeuina:; eies)i::nt& 10. O'nra -afcatia tnat tbn 
aproadeo.c:; Id suiyt bs^: p;:-evideo wrtn a n ■.••vibs-a: oT lareer caOlla 17 t.o 
p>n.n.rlds:: r;--o;;v lor the ■vivlrrord.nn el sun;:;: est a 00, Idoreovar, v.he Idsval rods 
12 are net showr; ra Fbr^ua:?:-: --0. i-a-^, iriost or. preferablvn ell l.tve 
a;opty r:olla d? can tai n f ual r^;da 3.0. 

i-;.-;; :.:o.:.d 1 aa tC: ti^e e.:r;bodo.;-:!ivn;: ^iho^m in Flqurea 3 a-v:.i -If the 
orlllenlnq e^.araerd 00 .a:.n-- n olrc;-.ilar eulver per i;vi.er.er Una, idoreover,. 
tae sol tran.:.::o ;;1. -:;o-- ; 0/ a d^ a; o aorlovv", Tbna, ode ;-:urtran.>.r:p e.dor.an;.a-. 
0 0 are tobulnr, Tne at adrar;.;.r;a eles-ast Id preferably nan a perrineaer. 



■■'■■^ -^ ie'-'vo. ti;v.; oros::; ^ivictxor: sbo-vn ir.: Flau-;e 4- that i.«i.sc. 
two ::.h:.:.^:K-: tl^e iyfn: i-r:,}; L'^r^i of. the f'.U::,;. rode 1" or :-5t l«-:a;vt 1.5 xiraei: thv.; 
r iv:v:: r e i; o.;; :;. tc; r:.;.el ro-; :-:- 

Tbiv- y.-tbfte-ri.oa ■;.:l;:--;:>ent in Figure 3 .:j:.nd >1 ari&nqed i-::- v;--.-ch 
; tioriv; In tne fuel r^?::;- ^innbly li/ that they er:c:o;;;pav:::v a po;::itio!-; in 
t:.r:e fuel a.vseiubly 10 m which -v; coritrol rod is intended to fov-: 
in Ho.i.t-.jve , t iv- st i fh en i;;.-;; eler;ient 30 cent a guirje tobe 

hh Which !;ru.:.y e>:.ter:as iar-ug- ^h<v- siif henlr^n elernera jO, The 
.vtir terming -!eva-nt 30 cnr: be p.-:/<r.deh v^iir. ^u:.p;:.ovr ru-.arx;^ :noi:. ,-.owrh 

■ - - ■ ■■■■ i.-..^- -J. -..^ ;.!;; C. ;:.:.e S t ii I e i n^ 

e.ler.ent 00. A:!, ivernat: i-^n.l. y , itv, gurde t:.ibe li c«x5 be iheea .by v.e.i.dvn.^,,.. 

■i.Vi hive si-ii:ze:vii;:g eh-nerd; ye. It. ohouid he peiv,i:.<^d oot ch-t. ^^^^^ 

.■according to oe« po.evhb.h^ ahu.-: r:eo.r i-e. uo guide tobe hi le arroeeed 

-■■^ h:e t ten;:.: :g eie:::.en.t iO, evee if the v;::..l1:reuir::g ei.e:V::>::;;:t 30 :U 

a:.raneed i.:- - ?>r^;-:.:.t.^.ep hn uhe toel as:-e.mhly 1.0 Hot receivlncr a 

'-onx.rol rod. It - eorvL.:::..; v:-d .i.s 1 ni:sejd-.;ed or drop- 6o^^u iat.o a 

ohbtrenlv.g eie;nerPv 30 wnich doe^; t-ol conbaii: :=> g^.i.ide tube hi aed 

wn.:.ct has a ia- ner ivinnr draio-ter thav. a gu;i.de tube hi, tbe^-;: the 

^.:o;::h..rol rod n^aete a lower re;-;atanoe by the ehola-ii. thar io preaerh 

■^■ ^■.'■>^-i--v; tbro-^oh the :vV.if;d.:;nrng el eri\enr .Ph .T-: tn.:.o :::aee. 

t.?::a otrrfa;v:ng ole;o-n-.:0 33 .dv;M;id preferably be provided Kith acice 

Oiew ceni.rol elernenb ;.r Ure ntlfrer;iPq i^h-fuerit 30, to laabe ;e.;re bhr 

^-^-^^'^ oin.tnbia reai;i:ta.nee by the c:oolanr. flov^ing 
^; thro :.ayh ',. h a tue 1. s arat i y i ;i . 



•iS viev-isd in civii- wectlon acsvorcb.^ ;g t.o Figure ^1, Tb«-: fuel 

c;6se;r;biy 10 ckline;;; a c^:'; -tra 1. lon::iiti;diriS;l axis 31. This 32 
cOinc'i.de?.- in the oaAe .>!hDw;-: hi-: v/lhh the inst. ha t;;.oj;> tube 14, -Fo 
■vchxeve good ;:;r..:c; 1 1;: y ;.n rhe foel aivyerably 10, the sti f renl;o.;;5 
e i Oic-er-r. 10 I'v cirr;.-i;:gv::d clo^iej; to oor-ie.;: 14 Oi t.h.e fos-;i ■•J.ssei;-blv 10 
th:-5n ;.:he oe;-te.;. of il:::o fool o o >.o::!T?Lb 1 y 10, As shovoo. ig F.-.qure 4, the 
:-o:lf io-:,r;,or:g iiOo-oi-ei-ty 00 o.;.o ::■ -Mo^e.-iagl y ^oooanyed A-jcb. hhioh thoy 
■■.OiOOiOpaoo 10:0 oo::-o;.rol -o.-d ;.^ooi.tlon hhi-:.;. io o;:.t:.;.cO,;,od olooe:^; ro trie 
ooroo;; Oi, 

Ff g:.;ro:~; .iihow c^o; V:-;;vr;c:.t.:.-.;e <vTr:.bodi?aor;iOv of tr.:.o .;ooo-0: t; lo;- , Too 

oo;:;;0 r; of ereTsoes .oojuge o.ro ooeg. :ivor :-.:o,;: reogondi.o.g pcirt,-; ir;. all 
tigoroo , 

Figoro 0 oh;:;OvO a;o.rg;.Oi.-i r- ernbod 1 faenv. wii:h four ^h itfonlng elttr?:.or;.to 
10, Tho >i;:f f feo.i r;g e} ■i.oTiO.ot o 10 lo tbio cayv; bavo: a poi y:;;oricv;i. cote.::: 
yojoir-vOh llov.;, Mo.ro spool ffcs fly, rViO atlf fer-if0.o ele:ne::o.t 10 f;<; 
oq:::ore io hbio c-^isi};. Tbo oto f f orb. ;:;g ofenu-oit 10 fr;. this, ftmbobfrueov. 
o;o-:omooooeo oboot foi.;r o;?-b. lo 1'-^ :-;f tho sioo tbar the fool rooo: II iooJ 
the guigo i.of-oo 11 oro- ao:-o: ■:; -^eo; ho bo isrr?.5.>g;o Iri, This- yaeaoo; th^.t a 
opvooder 10 oo.o. bo o.d.apr.<::.d rolaclooly oooily to hhoo typo of ;o;yoso:o: 
or f I f«;:;::;:iog o 1 ■■.fs-e rO:. iio , I'booo too: oproodor 10 ahould be otovj.dod with 
ci ;;o.oober of opooial oello to-;- tbo otlf foo.?.r:g olor!ier.vt;i; 30. oold oollo 
d:-oboo apyoox.-oootoiy foiov v. :;.;0O:-: tl-o ^boo of a uor-vioJ. col l b" , 



^- '-^ ;,•.h^^v^:y one erabod.i.ii-erit v-i:rer--.? ••.he x i. iff H-;;:i:i.nq e].e-::enr >0 

ha'^ Lr\'ynQula-\: cro;v>> a:-?-: :t; .i.r.r; . This i.ype of Atiifeni^-g e;;;er- 1 30 
LaKv.-; up ;;v lat. ;:/ve Iv .i. rci. yp---!cs .-.r: Lhe fuel. a?.r;ve.n.bly 10. 

o---^:^-: s.i-^ov^s one enU^^odixue- :t., -^^^herii; the s i: if f erslna elei-\e;at. 30 
;-:;:i;::n -i/rlc.a.n::. l y l::irqer pe r: ;::.;:fef er ;;.he.n i:^ L:he previoos'ly shov/n 
'■.•;nr:OC:L;.Pentv;; . The svOlfr^^-iing :-Pieine::t 30 iri accord^; Tice v/ith thl>.> 
e;T^r-od :.r;e;.;;:i per;;:Ji:eter v.haf l.e snore tnarj. threes t,d;ie;-.; the 

pe.;. .lrw3Po.;: of a f :.:;al iiod. .lO , Tb^:: sP ;d;:f onlno ple.n..ent« 30 m l.hi^ 
e;;r;bodirf:?::i:i a.-:;-: a r:pv;0 :,ve vO"i-.-;r. pj:v;;y <-:a-clese Pw;/ •::c^ip-.: ro 1 rovi 
po:-::i lIo;:;:,-: In. hhia cese,- fv;.- vjuiOe POPe 10 p>;i;? ar.rarj.ged in. eacO 
sO i :f; for:.ir;p eie.jr;eivl-. 00.. Of::;;:--? LPe at;;, iif eul ng e iarueav. :v; 30 Vieva a 
r--l,:v:: Ivaly .li;rq<v; d.-.arueter , U)i}i ;: Uu.d:iXy ef Phi-: i/uei. ass«;T<bly 10 .j:a 
iruproved, 

^■Odp.;re 0 apev/a oo.a ep;i.-od i.;;-:.esPv ^ i.j.-; wi-;..v.ch the a i.. .i.f f eo.lao el.er;;:ao.P 
00 aa arra.ayed fa poalolor-a Ph.:-ip Of., jiot roae.i.-e .v-ny poritral rodw . .la 
Ofia caaa aia.-vp:, tlx-i? etl i:re::i s-y e. I on at ;-S0 .ra arI.ao.^;ey. clo?.?aal. La the 
oarr;e.r 04 l:- Ohf:: f-.iO.:. a :-:!.!:--?i:;;b.H' CP 

It anpald b?-: p;:o.aPad oal. tOav: i..a. alJ. oyubodainei Ov.a the a aaf f ^i.alsv;; 
aiernenP 3D proO?.^ r:eb3. y ti^^^y v.he ap?>v?e.ranca io. «--aah aroay a<-a::t:i.on 

iyv:t-aao;.- tpfi tcp? ;:o. ^0:.o 10 ;.ind Pi'ie baPta;:;: plate 20. IP ie alao 
c:o!;c:alay;.td.a . ho-ae-era f-.j.::: tO:o eras?.- aacv. f anal ahppa ox pho etlfi-enaaa 
alo.aor:P 30 ;.o v.-;ayp TOa iv^t r r.torb..na o.toMvenP 30 preOor.i;b.p/ eaa ony 
pa faol -aide 10. pt the a if f ana.a^j- eleraord 00 is «uf f i.oler-tly laraue,- 



h^vwever > It also co;:u:f:::i.'-;ahiv tor or;.e or foore tUvJ. rcds> 12 l.o 
ej-tevid rhrougn the £vJtfo;.:.:jj/::? elt-iueni; 

^ -he preoer;t laven-.xoi:; . liiel. :vi.;-:A^-:;:ably 10 can he obtained 
th:-;;.t a ;.or:rflc«.!::.tly l-r^proved .riqid;.tv, co;upared to pre v.roii?:; tuel 

a;;afc:;a>l.:;.e.s , At tlvv sa:ae v.i;.ne, Lhe f ool aayanibiy ja;? has th;-: advantaqa 
t.aat .-.t. ryi.r\ ya oaed it: s :;:0:;".:l-;;a>;- x-a;-:Ctar with the typo at aarraw 
■■■Oi-^-trol. raaa x/m.t tat iav.;- tha galde v.abea ia, ob ube type deaaaibad 
abO"-:--, T;a. a a;aa;a-; taaa ;;.;\e a:.;.;.: lea ?:■ reaator doaa .aat r-aed tc^ be 
adapLad lor oLher va/?^a:^ va( acryvrra.i raa::a Tta staitea.;aag ej.aTueat t:aa 
aKpad.;a::acly be r;iade at a "Iraoni.afp alloy, 

■rbJ.e lrarentPo:> aa v;a-: l.a;;a. ted to tbo eyabodlrfiaaua alv:.>aiy b:.vt 
caa na aa ?:a. :::;d aj';d ■•a-d;:. blad v.bthiri the a^aopa ot t;he I'ollowiric; alai-aa. 



1- A foel a I y (.10; for a pre:izoxi::.^-d water, nuclejsr reactor^ 

::\.;,e,;. vii-^^veri-bly ;10: c::;;a:pr i :>i n-y a first support plats^ ;1.*1;}, a 
;Ke-;ond ;vUpport piars-: {CO;, ^.i: p ror--^ 1 l.v.y o;?: ;ruel rods- (l:?-. , pX^u-alxty 
:;f y;,:i;,oe ti/iy:,:;:; { y-y .toj. c;:;v!;ro; rods extending fron^ t?5« xirsu sopport 
y.U:xe iliy to U-e :;;e^vor:d ?.n.;pporT. pl.*ce !>0i ar^d. a plurai.-.ty of 
tyr<:vade,;;:-; dh-- ^-i r r-angod ;vO as to svjid fspl rodo ilf} ar.d guide tubes 
= r--d- at :v;. y;;; ^::d^iM;. j.r;ed d.-.s tano?:; .fro;n oae aiK-ths-:.!: , ygid yuj.de tubes 
(Id:- .b^?.;.r:.g c-d tha tvpa thac, as viawed a-; at. least o-ie arosy ;.a-s,v t .b- 1 : 
taad pe r pet; d.i. t! aX a Ji" to t.he .it a.:;. a d.i>t-r:;:t.i.;;:r; o.d eateat or the faei 
aasaaa;::.by (bb, ;v==a oaea.ttielyy pba ,sa;aa par.-..j:i;;eter at the fva^fl rods 
;.lti aad. s;;ii-:.;. t,i.r>av r-..ippery pl.::ite {13; yorf.a.tas a alu.aaildv o.d 
ahro\;ar; boles i l9) , dlaia- :sa.C:n.ad to as to racel.va co.acroi rod.;-- ;:;f ^ 
■ t;.;::;:--:::s da;-; t-.:;o.d that th-s oa;vtro.;. rods a.j:s-: adaatad to ba .trisarted :ds.to 
ta.io type s-f ai.;..tda dvtbea o.b;sraotorla-d rp, that the fuel 

as:v-a;ab.ay ; y.s; h.-a^.; at .;,e:S:--t one stif leru no o.Urr;\«::ny (dO); s?b.i.c:h axtandt 
dro.a; tr;a .yb-iat :-;ap;:;ort plate dl^b to the yeca.ud support pl.apo ;::a} 
and wraah be^- e per lr;:.asar, aa \sle'aad .in said arasy aacc:;.orii. taat Is 
aoa:.^;.de.rably laroaa that ;a;a;.d pet lr;:.ater '.yt .i.;aid auido tabaa Us; or 
t-:ii::l r-rals -b d } ^ 

>.. a rual a:v;sts-;b.b...- .b; eoaerdaaap i-;.it;-s Clal.ir; i, abaraoter 1 zed ba 
aha fa::;r t.:-ait tias fuel eate.f;ab.y bi.D; oor.ta.fps a pb.a::^; .1.1 ty ;:;f t,';- 
::dd:::>vi-aseat :asrs.-;o ssifraalag els::aar:.t a da).; 



•■^ ' ^-^ iiiiel r5:v.^'.vii:bl/ lu a:- ■::r:;:o;:;nci.-.: r.h one of th-v; preyio\;,;-; 
cla lrus, r:hr;:r.:5'v-terl;:ed by the xac:c tha;;, the above r.; I. lor; eo. 1 f rer; i :v7 
o e;i-e • : t : 0 ; a ro ho 1 i , 

4v ruol i-uvi:.ej;;;S:;ly io, -^.iccordance with ot the pre^f■lo■.■^~; 

c,lalr::;v, chKira.::tei: i ;:--;d by the fact, uhat tte above -iao-U lor-hd ;vv.itMeni;:v;; 
oiex-uo:)?,.;.-- (SO;. v.-.awed .-..a ;^a..i.d cross aeot;;.o.a,- have a aol y^^iC^^'^^^-l 
■a '-i t X- p^-i r ,i iuece r 1 1 r . 

:^ , a. f;a-:i. ayae;r^bIy ;:.a aco;.:rd.a;:ice i.h o-ie of Lhe clai^a;=; I. -;;, 
e;a;a:.a;;:i.er.;.z?.^o by i.he ryot yh:^d,. tVie ahave-:aanv. .loaed stJ..;- roiiixiy 
eJ.erue.aas ;30;, ev v owe-y yaid c.;:oaa yecfion^ have a ei rc::.ila..-; o-.;ter 
pe.:. l:-i-.-it.<e: ). .! rie . 

a. A faei aayeaOyly in ^^a;c;ordaa.ce v.ayv.b one 6.f: the prev.iou3 
c:;e-o:r:ao c iiar actor i :ia-:d .by ahe i-?ct tao.l. the above-r?:.i:;nt ioaed •vybtferau-a 
ebv-f-'atta {bO- r:avc ya: r i:;iete.r, aa viev^ad in aaid croaa aectlca,- that 
IS at leaot ;-.w.ios-: the y^-e r.:.;i::ete r o.t o;;a^ :-.;t tia-- i-u:-.ove:-;;;ieataan«d faeJ. 
";a:.-"-.:;a [ .1 2 ; . 

7a A. r:.;al asa!.orbby .).r; accordaaco --.rj. th Cl.o..:an t^ Ci-aracrerl ;v:ed by 
tna .tact that, the above ■aneat.-.a.aod at.i. teti ■■a aler-eata \3u) hta/e a 
httrltrevayy, aa a.t^:;wed aa ■■ a caooa ~\e-nt.i.ov:, that ,:it least three 
;air:.ea the per Ir-ah:; :i?r rif .yj; : y.^ y.bove-aae:a;:ioaao. toel rcda ■:).:..) . 

a.. A .reel oo-aa:::r;b.l y .U: ooco.;.d.on;::e with o;-;e cx the pxevloaa 
clei.ai.;:a caa:-:a;;cte.jai aeci by the taai: ttal: the above -r-er: a ; oaea a t .bit^-: 
e. I ar;a:.a ay); holloa' rsrai airarged ia a jyoaltior; In the fuel 

aaaerixtd. y aby aa;cb tisat they aar:;;apc:aa at leo.ht :a.ae poaitioa .i.a the 



riiwl «;v:.>ein:b.':.y \%.'J; tho-l i;-; ;ii:.<-vnd'v:d co receive e.i: lease one ccritrol 
•:;:d. v>hlch •.riierv.ed inre the fuel a-.-e-Ttbiy n.O; through or;e ef v.he 
eeovo~r::/^r:;;.;;. A.v;.;ed hhiough holee (l?--; i.e. the ;:irst Support ;>lato 

V, A foel in i^;oco;.-cianco vvihh C.;.eira ^'S. charge tor.:.v:;ed bv 

ihi-a race i.hai: at i. iseyt one o.h v:he above ?;!erit. 5. oe.od auido tubes bldi- ,i e 
a r .ranged in tfie :v^tii feetr-g e "i i-aj-ent. {'^0:, 

be. b .ih.;e.';. eeae.u;bly i ec:oe.rde.nbe wich Cij;o ol' the p.-: e'el e 
:;b:.ei;n;;-:, ehar^-sov. er 1 J- ed by rnj^ :;:eet thet v.he :di.el ei.oes^bj. y (ICd x-6 
at :v?d-,-or.:.,';..:;e o:b-^-.:-:;eab;:: (b.^}. 

.di. .A. tL-e.!. e\;:.-.:e.:;;b.':.y .-..a aec;'.^:;"da.aoe ;";itb oe.e o;': tt.ie arav.l.O:.;:-: 
;v. I a. a, c:.:-?e raotor ;;. eeo by ih^. taot tb:-5.t the foe], ^.5«aeAi:bly biO.; has at: 
aeei::.ar .b^a;. .ly rootaag-.ber eulver pe:.!ahv-otej;y as vie^vod isi the ^;bove-- 
n;;er;t i orieo aroas ae:;-.:v.i.;.-a , ar:d dotieas a oeo.hrai 1 OTigihod i.rie.i. ae.i.a 
d:V:b ; id-a daeaa.ooe hatv^aar; v.ha i■.i;.■ov■s^:••■ie^^:^::.t ioned idv..l f: f a.a.i.r.iCf ale;::io;',:t 
ba.b aad aha oae.raet coaaar bbn of :a-ai.d revaar-galar outa.-; perina;vtar 
i:av:.aty i.aa:!5 t;-a obivtanae .h^e Lwoe a tha shifterdya:! e.b^a^■e■•a ■ .b.' ) ar;d 

y d a t .1. .1 r:.gi t ad.-, ae 1 a a i a { 3 ; . 

.b:b b bael :v::v;aer;i.bly .La eeaerdanae ad. ta ona of the p.>;ev i oi.;a 
pataav. ala.i.a:./:a aia^araotar i - ad by the hac;t that the a.baaa-;aa.ai:. i.oa*::*;;. 
>-.;t.;.f faetag alet-aan. aa}; ; he.!.. lev,; aad ar.:;ar:.-.;ea .in e aaaitiaa .aa ata: 
tLial aaeaaiply (Id; yach: c.h:a;-. ft enao.:npas saa ah feaet one coat.tib.: rod 
pa:^ t for; : ri the f:.:;ai aasa;ubly {10}, vdbc>; aa i.atea:ded to raaaiaa a 

?:o L veo taat A.g i.e.va.tba-.i i!;v.o tha rael eaaeaiJD.l a {.i.O} ahroaa.b. ene 
of the above --rae- ■atoned th.^.;a.:ah actava ( r;a aa aha tiaat ;a..:ppott plata 



: ^ a c:i: i-waj;:. onv. ccivr.:; r;:^. po^vlT.IoT- being jjitursted c.i.o^;er lo 

one of r. coi/nerh- ] o± the foei a-.vserubl v ; 10) v.t-an is arsv other 
■ooorro.:. o:;;; >oi oi or; oe;; : Ooa .iVy tJ:vv: i o oh ::o-.o;;r: hr/ioo Uoh io. ooo 
rlooi: &:.;,:;;;;-or 0 pU-te (18; , 



Tj-!.:..-: ir.i.v'V:r.i.v..-.0;-; relate^:; to toel aA^ii-::va-.;i y ;lu) for a pr<v;o-=:-.<r.;. 
w a ■;• . r,.:;.u;i->L;r ;?:i^:a:;l..or , The fuel ;->;v;iVSJnbiy (10; co-npjr.l.i^eo: a first 
:?uppor:-. plat;o tit}, a •v-tor:d: ;vi.:pt-o.;:t plate ;20;, pluralitv ol f\iei 

! plurality ^;.f. -liUiOe tuteea {13; for caivtr'.:! ro-'ia^ end n 
pl^i•:■^■:] i ty ef epreadert ;!€;. I'he gi.u.de Pt.bey ^13; :vsre c:f tta type 
tf;al, as v.iv:waa a ^:.:;a;:-:y a^vov.ioe. that 1& i:^erper.:d.lc:■.uar to the nxciiri 
dl.rectler-; ef exterd. ^d' the liie.;. aati;e::;;bl y {10;, hae. eyservtial Iv the 
aai-oa r;arf;;,ietar as tt:fc luel rc^Os, The .Invent l.or; le er:a,t:aeter 1 eed tn/ 
the feet thn ;•. ri;e faa,; a:.^yar;\bl y dlO; tiociudes et leaat OTsa i-itl f f aee.ny 
eldr;;.e.av. {30;, wht extande froru t.ne Pi rat o:;.;.ppe.rt plev.e {Ifl ) to the 
ft-::ner:d av;ppert plete i2U': . The av..;.ltea.l::g elaT;i*?.at {30; baa a 
pex;;.ir;otar th,:b.., ee v.i..av;ad le. the abc:e-a~.ir;ae.tler\ed crea^ aeetd.oyp 
::<tr;cd,de redly la.raar. tnaa the per.iraeter ol the e-bavo-nrent lorded eu;.de 
U.;ta? di::<; er tnal r^;d {It / .. 
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